A previously healthy woman presented with chest pain and cervical swelling several hours after undergoing surgical removal of third molar teeth. Mediastinal and subcutaneous emphysema was demonstrated by chest X-ray. Air had been introduced under the soft tissue flap by the high-speed turbine drill used to remove the alveolar bone, rather than the air/water syringe. Surgical handpieces that vent the air away from the surgical field should be used during such procedures. The mediastinal and subcutaneous air resolved after oxygen administration.
The removal of third molars (wisdom teeth) under general anaesthesia is a common procedure, often carried out in small suburban day surgery centres where investigative backup services such as radiology and biochemistry are not usually available on site. A complication of this procedure that is unusual, but potentially serious, is presented.
CASE REPORT
A 29-year-old woman required elective removal of third molar teeth at a small suburban day surgery centre. At the preoperative consultation the day prior to surgery, she gave a history of a recent upper respiratory illness from which she had recovered. She also described a whiplash injury to the neck from a fall in the past. She was a non-smoker, was not asthmatic and worked as a chef. Her only medication was an oral contraceptive.
The patient appeared healthy, 163 cm in height and 58 kg in weight. She had a regular pulse (64 beats per minute) and blood pressure (BP) of 106/56 mmHg. Examination of the heart and lungs revealed no abnormalities. Neck movement was not restricted and though her nasal and oral airways were narrow, there appeared to be no impediment to insertion of a nasal endotracheal tube.
Induction of anaesthesia using propofol, fentanyl, dexamethasone and rocuronium was uneventful. After the onset of relaxation, nasal intubation with a pre-warmed 6.0 mm cuffed pre-formed endotracheal tube was straightforward and a gauze pack was inserted above the cords. Anaesthesia was maintained with nitrous oxide and oxygen 0.5:0.5 l/min and isoflurane. The peak airway pressure did not exceed 15 cm H 2 O throughout the procedure. On completion of surgery after 50 minutes the patient was given 100% oxygen until the pack and tube were removed. At no stage was there any coughing, breath-holding or straining.
On removal of the protective drapes from the face, marked swelling was noted over the lower jaw, more prominent on the right side, and extending up to the lower eyelid. No swelling was seen in the pharynx. There was marked crepitus on palpation of the face and a diagnosis of subcutaneous emphysema was made. Believing this to be a problem localized to the operative area, as had occurred to another patient several weeks previously, the recovery staff were instructed to maintain the patient on supplemental oxygen for as long as possible. Radiological services were not available.
The patient was discharged from the centre about five hours after completion of the surgery, having received supplemental oxygen throughout the postoperative period. At discharge some swelling and crepitus remained over the lower jaw and extended from the lower eyelids down over the anterior tissues of the neck to the clavicle. The patient was fully conscious but complained of a slightly sore throat. This was attributed to the surgical throat pack. She was instructed to contact the anaesthetist if she had any postoperative problems and was given a card containing contact details.
The patient contacted the anaesthetist that evening and reported that, after she had arrived home, she had felt increasingly unwell. She had noticed some shortness of breath and chest pain, exacerbated by deep breathing and coughing, that radiated through to the back. She had no voice change and her lower jaw remained "numb" from the local anaesthesia. Swelling was still present over the lower jaw and neck. A pneumothorax was suspected and she was directed to the nearest emergency centre for thorough assessment.
Later in the evening, an emergency centre doctor reported that a chest X-ray showed subcutaneous and mediastinal emphysema, but no pneumothorax. She was admitted to the High Dependency Unit for further oxygen therapy. Next morning it was reported that she felt "much better" and had no pain or dyspnoea. Supplemental oxygen had been ceased and antibiotics given. A chest computed tomography (CT) scan showed no tracheal lesion but some residual mediastinal air.
After discharge from hospital she reported further slow improvement, but continued to experience residual dyspnoea and chest pain on deep inspiration. This pain persisted for several weeks despite no evidence of residual air on further chest X-ray.
DISCUSSION
The presence of mediastinal air is a recognised complication of barotrauma in diving and highpressure ventilation in the Intensive Care Unit. It has also been reported as a result of straining during labour, coughing, sneezing and the performance of the Valsalva manoeuvre 1 , air trapping in asthma 2 , trans-tracheal jet ventilation 3 , as a result of a number of surgical procedures such as repair of facial and mandibular trauma 4 , tonsillectomy 5 , endoscopic sinus surgery and sinus washout 6 . There are several reports in the dental and emergency medicine literature of this condition postoperatively in association with endodontic treatment and removal of third molar teeth 7 . As most dental work does not require general anaesthesia, there is little mention of this potentially serious complication in the anaesthetic literature.
As there was no obvious anaesthetic cause for air in the affected tissues, it can be assumed that the air was introduced from an exogenous high-pressure source. The modern dental handpiece used to remove bone around the teeth to aid extraction seems the most likely source of the gas found under the mucoperiosteal flap and in the interstitial tissues of the lower jaw. An alternative source is the "triple syringe" used to blow air and/or water onto the operative site to clear blood and debris.
The high-speed dental handpiece is operated by compressed air at a pressure of about 2.2 kPa. This drives a turbine in excess of 200,000 revolutions per minute. The tip of the burr, rotating at this speed, generates frictional heat and requires cooling to avoid tissue burns. Cooling is commonly achieved using a separate jet of air and water directed onto the point of the burr. A number of modern high-speed handpieces also have the facility to direct a mixture of air and water onto the burr with the driving gas to the turbine being directed away from the operative area.
The air/water syringe supplies air at about 1.6 kPa and has been reported as the possible cause of a gas embolism during root canal therapy 8 . It is used to remove blood and debris from the wound, but I do not believe it was implicated in this case.
To avoid the possibility of introducing air into the tissues, oral and dental surgeons are recommended to use a low speed handpiece without the air/water spray and to instead use a separate water or saline drip to cool the tissues and the burr tip. In some cases this recommendation is overlooked and the one handpiece is used as an all-purpose instrument to remove bone and divide the offending molar.
Once the integrity of the mucosa is breached, the cooling jet of air and water directed onto the high speed burr, with the air supplied at 2.2 kPa pressure, can introduce compressed gas under the mucoperiosteal flap. This gas may then track along tissue planes deep to the cervical fascia, through the parapharyngeal and retropharyngeal tissues and into the mediastinum. It may also decompress into the pleural cavity, resulting in a pneumothorax.
Surgical emphysema may appear immediately but often develops over a period of hours after the surgery is completed 8 . Most cases of subcutaneous emphysema are of limited significance, subside spontaneously and require only observation and patient reassurance. However, any patient who presents with subcutaneous emphysema after surgical removal of teeth should have a chest X-ray to exclude mediastinal emphysema in the early postoperative phase.
The use of nitrous oxide during anaesthesia may increase the total volume of gas within distensible tissues by up to 200% 9 , because it rapidly diffuses into air-containing spaces due to its low blood:gas solubility. This accounts for the delayed appearance of signs during anaesthesia and the relatively rapid resolution of the gas with oxygen administration.
Electrocardiographic changes may occur in up to 25% of cases of pneumomediastinum, although there is no characteristic pattern 10 . It is suggested that pericardial air is an irritable stimulus that results in alterations to the cardiac pacemaker, electrical axis changes, T-wave inversion, ST segment depression and low voltage recordings. Such changes are not diagnostic of pneumomediastinum but may act as a warning that further investigation is required.
Untreated, interstitial emphysema usually subsides spontaneously over several days with few undesirable effects. Antibiotics are commonly administered for prophylaxis against oral bacterial contamination introduced with the dental irrigation water.
For efficient elimination of mediastinal gas, 100% oxygen should be administered using an airtight circuit to maximize the concentration gradient. Overnight administration of high concentrations of oxygen is usually sufficient to remove the bulk of the mediastinal gas without producing pulmonary oxygen toxicity. The use of a Hudson or similar mask fails to raise the inspired oxygen fraction sufficiently to provide better results than inhalation of room air. In a life-threatening situation, hyperbaric oxygen should be considered as a means of more rapidly reducing the total volume of gas in the tissues and facilitating its elimination from the body.
In summary, in the immediate postoperative phase this patient showed signs of surgical emphysema. This progressed over subsequent hours to cause significant mediastinal emphysema that required admission to hospital. The tissue gas appeared to have been introduced by use of the high-speed dental handpiece used to debride the bony alveolar margin. The diagnosis was made by chest X-ray and the patient responded to treatment with 100% oxygen and antibiotics.
